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[Technical problem] Offer the servo control of the motor which can prevent the overrun to the hard flow in 
Rota by distinguishing the hand of cut in Rota of a motor. 

[Means for Solution] The rotational frequency of Rota 2 of a motor 1 is changed into a frequency, the 
frequency is changed into an electrical potential difference, and it has the hand-of-cut distinction circuit 20 
which distinguishes the hand of cut in Rota 2 of a motor 1 using the output voltage of two or more phases, and 
outputs a hand-of-cut distinction signal in the servo control of the motor 1 which carries out fixed-speed 
rotation of Rota 2 of a motor 1 based on the electrical potential difference. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The servo control of the motor characterized by having the hand-of-cut distinction circuit which 
changes the rotational frequency of Rota of a motor into a frequency, changes the frequency into an electrical 
potential difference, distinguishes the hand of cut in Rota of a motor using the output voltage of two or more 
phases in the servo control of the motor which carries out fixed-speed rotation of Rota of a motor based on 
the electrical potential difference, and outputs a hand-of-cut distinction signal. 

[Claim 2] A hand-of-cut distinction circuit is the servo control of the motor according to claim 1 considered 
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as the configuration which uses the output voltage of the 1st phase from three rotational frequency sensing 
elements, the 2nd phase, and the 3rd phase, distinguishes the hand of cut in Rota of a motor, and outputs a 
hand-of-cut distinction signal in case the rotational frequency of Rota of a motor is changed into a frequency 
by the rotational frequency sensing element, the frequency is changed into an electrical potential difference 
and fixed-speed rotation of Rota of a motor is carried out based on the electrical potential difference. 
[Claim 3] An engine-speed sensing element is the servo control of the motor according to claim 2 which is a 
hall device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the servo control of a motor. 
[0002] 

[Description of the Prior Art] Drawing 5 shows the servo control of the conventional motor, and the motor 100 
is equipped with the hall device 4. By rotation of Rota R of a motor, this hall device 4 outputs hall device 
output U+ and hall device output U-, and measures these hall device outputs with a comparator 102. A 
comparator 102 outputs a square wave W to the frequency-electrical-potential-difference transducer (F/V 
converter) 103 as a result of this comparison. The frequency-electrical-potential-difference transducer 103 
changes the frequency of a square wave W into an electrical potential difference, and sends it to the servo 
operation part 104. Rota R of a motor 100 carries out fixed-speed rotation of the servo operation part 104 
with outputting the servo electrical potential difference SV to Motor Driver 101 on the basis of the engine- 
speed programmed voltage PV beforehand set up in the engine-speed setting section 105. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in such a conventional 
servo control. Rota R of a motor 100 may carry out inverse rotation in the direction E2 of inverse rotation 
which is different from the forward hand of cut E1 by some causes, such as disturbance, at a rotational 
frequency higher than a setting rotational frequency. However, since the signal from the frequency-electrical- 
potential-difference transducer 103 given to the servo operation part 104 has only the information on the 
rotational frequency of Rota R and forward rotation of Rota R or information on the direction of inverse 
rotation cannot be given, the following phenomena are produced. That is, since the servo operation part 104 
takes out the servo electrical potential difference (servo signal) SV to the Motor Driver 101 side so that Rota 
R may be slowed down further, Rota R of a motor 100 will be having overrun recklessly with as to hard flow. 
Then, this invention cancels the above-mentioned technical problem, and it aims at offering the servo control 
of the motor which can prevent the overrun to the hard flow in Rota by distinguishing the hand of cut in Rota 
of a motor. 
[0004] 

[Means for Solving the Problem] If the above-mentioned purpose is in this invention, it changes the rotational 
frequency of Rota of a motor into a frequency, changes the frequency into an electrical potential difference, 
and is attained by the servo control of a motor equipped with the hand-of-cut distinction circuit which 
distinguishes the hand of cut in Rota of a motor using the output voltage of two or more phases, and outputs a 
hand-of-cut distinction signal in the servo control of the motor which carries out fixed-speed rotation of Rota 
of a motor based on the electrical potential difference. 

[0005] The servo control of this invention is equipped with the hand-of-cut distinction circuit, and this hand- 
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of-cut distinction circuit distinguishes the hand of cut in Rota of a motor using the output voltage of two or 
more phases, and outputs a hand-o^-cut distinction signal. Since the hand of cut in Rota understands by this 
whether it is forward rotation and whether it is inverse rotation, the overrun to the hard flow in Rota can be 
prevented. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained to a 
detail based on an accompanying drawing. In addition, since the gestalt of the operation described below is the 
suitable example of this invention, desirable various limitation is attached technically, but especially the range 
of this invention is not restricted to these gestalten, as long as there is no publication of the purport which 
limits this invention in the following explanation. 

[0007] Drawing 1 shows the servo control of the motor of this invention, and the motor 1 is equipped with 
Rota 2. This motor 1 is equipped with the coil of three phases, and three phases call it U phase, V phase, and 
W phase. The magnet M for rotational frequency detection by which multi-electrode magnetization was carried 
out is formed in the perimeter in Rota 2. On the other hand, three hall devices HU, HV, and HW are set to the 
stator side of a motor 1. When Rota 2 of a motor 1 rotates, these hall devices HU, HV, and HW detect change 
of the magnetic flux of Magnet M, and output hall device output U+ f U-, V+, V- W+, and W- 
[0008] Six signals, hall device output U+, U-, V+, V- W+, and W- are inputted into the party rate section 10. 
The party rate section 10 has three comparators 4a, 4b, and 4c, and comparator 4a receives hall device output 
U+ and IK Comparator 4b receives hall device output V+ and V- And comparator 4c receives hall device 
output W+ and W-. Consequently, comparator 4a supplies party rate signal U-FG to the hand-of-cut 
distinction circuit 20 explained in the frequency-electrical-potential-difference transducer (F/V converter) 5 
and the back. While comparator 4b supplies party rate signal V-FG to the hand-of-cut distinction circuit 20, 
comparator 4c supplies party rate signal W-FG to the hand-of-cut distinction circuit 20. These party rate 
signal U-FG, V-FG, and W-FG are square waves mostly, and are a signal showing the rotational frequency of 
Rota 2 of a motor 1 . 

[0009] While the frequency-electrical-potential-difference transducer 5 and the engine-speed setting section 
7 of drawing 1 are connected to the servo operation part 6, the output side of the hand-of-cut distinction 
circuit 20 is also connected to the servo operation part 6. The frequency-electrical-potential-difference 
transducer 5 carries out frequency-electrical-potential-difference conversion of party rate signal U-FG of 
comparator 4a, and gives the electrical potential difference corresponding to the engine speed of Rota 2 to the 
servo operation part 6. The engine-speed setting section 7 gives the engine-speed programmed voltage PV to 
the servo operation part 6. This rotational frequency programmed voltage PV is a target programmed-voltage 
value for carrying out fixed-speed rotation of Rota 2 beforehand. 

[0010] The hand-of-cut distinction circuit 20 can recognize whether the servo operation part 6 is rotating in 
whether Rota 2 is rotating to the forward hand of cut E1 , and the direction E2 of inverse rotation based on 
three, party rate signal U-FG, V-FG, and W-FG which were mentioned above by giving the hand-of-cut 
distinction signal RDS to the servo operation part 6. These results, the servo operation part 6 can be based on 
Motor Driver 3 in the servo electrical potential difference SV, delivery and Motor Driver 3 can be based on the 
servo electrical potential difference SV, an electrical potential difference can be supplied to the coil (not 
shown) of a total of three phases of Rota 2, for example, U and V, and W phase, and fixed-speed rotation of 
Rota 2 can be carried out. 

[0011] Next, the hand-of-cut distinction circuit 20 of drawing 1 is explained with reference to drawing 2 . The 
hand-of-cut distinction circuit 20 is equipped with the D form flip-flop (D-FF) 21, two AND circuits (AND) 23 
and 24, and NOR circuit (NOR) 22. While party rate signal U-FG sent from comparator 4a and party rate signal 
V-FG sent from comparator 4b are inputted into NOR circuit 22, party rate signal U-FG is inputted also into 
AND circuit 23. Composite signal UV-O which is the output of NOR circuit 22 is inputted into the terminal of 
the D form flip-flop 21. Party rate signal W-FG sent from the remaining comparator 4c is sent to D terminal of 
a flip-flop 21, another input terminal of AND circuit 23, and the reset terminal of a D form flip-flop. Composite 
signal UV-0 which is Q output of a D form flip-flop and the output of AND circuit 23 is inputted into AND 
circuit 24, and AND circuit 24 outputs the hand-of-cut distinction signal RDS. This hand-of-cut distinction 
signal RDS is sent to the servo operation part 6 of drawing 1 . 

[0012] Drawing 3 shows the logic of each signal at the time of forward rotation (E1) of the hand-of-cut 
distinction circuit 20 of drawing 2 , and drawing 4 shows an example of the logic of each signal at the time of 
inverse rotation (E2). As shown in drawing 3 , at the time of forward rotation, the hand-of-cut distinction signal 
RDS outputs the pulse DP for distinction to every fixed period t. On the other hand, in the time of the inverse 
rotation of drawing 4 (E2), the hand-of-cut distinction signal RDS is constant value (zero). Thereby, the servo 
operation part 6 can recognize [ in which Rota 2 of a motor 1 is carrying out forward rotation / or or ] whether 
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inverse rotation is carried out. 

[0013] In the time of forward rotation of drawing 3 , party rate signal U-FG of three phases (it is also called 
the frequency generating signal Uin), In order of party rate signal V-FG (it is also called the frequency 
generating signal Vin) and party rate signal W-FG (it is also called the frequency generating signal Win) In the 
time of the inverse rotation of drawin g 4 , it changes with low (L) quantity (H) - low (L) in order of party rate 
signal U-FG, W-FG, and V-FG to signal level changing with low (L) quantity (H) - low (L). 
[0014] Since the information on the hand of cut in Rota 2 can be acquired from the hand-of-cut distinction 
circuit 20 while the servo operation part 6 acquires the information on the rotational frequency of Rota 2 from 
the frequency-electrical-potential-difference transducer 5 when the hand-of-cut distinction signal RDS of 
above drawing 1 joins the servo operation part 6 and the servo operation part 6 can generate the servo 
electrical potential difference SV according to the hand of cut and rotational frequency, the overrun in the 
inverse rotation of Rota 2 can be prevented. 

[0015] By the way, although drawing 1 is a motor which has the sensor which used three hall devices for 
detection of a rotational frequency, to the case of the sensor loess motor which removed the hall device as a 
rotational frequency sensing element, the frequency generating signal (FG signal) of each phase will be made 
with the reverse electromotive voltage of three phases. In this case, since the kickback electrical potential 
difference by switching arises, in order to lose the effect of that kickback electrical potential difference, a 
mask circuit is needed before going into a distinction circuit. 

[0016] As explained above, according to the gestalt of operation of this invention, the motor of a three phase 
circuit with the sensor of drawing 1 can prevent the overrun to the hard flow in Rota, when carrying out fixed- 
speed rotation of Rota with the servo control which used frequency-electrical-potential-difference conversion. 
Moreover, a hand of cut is detectable similarly with the frequency generating signal which carried out the mask 
of the switching pulse of the reverse electromotive voltage of three phases, and made it since there was no 
information on the engine speed of Rota from the first when adopting a sensor loess motor. 
[0017] 

[Effect of the Invention] As explained above, according to this invention, the overrun to the hard flow in Rota 
can be prevented by distinguishing the hand of cut in Rota of a motor. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ D rawing 1] Drawing showing an example of the control unit of the motor of this invention. 

[Drawin g 2 ] Drawing showing an example of the hand-of-cut distinction circuit of the control unit of the motor 
of drawing 1 . 

[Drawing 3] Drawing showing the logic at the time of forward rotation of the hand-of-cut distinction circuit of 
drawing 2 . 

[Drawing 4] Drawing showing the logic at the time of the inverse rotation in the hand-of-cut distinction circuit 
of drawing 2 . 

[Drawing 5] Drawing showing the servo control of the conventional motor. 
[Description of Notations] 

1 [ ... A comparator, 5 / ... A frequency-electrical-potential-difference transducer 6 / ... Servo operation part, 
7 / ... The number setting section of rotations, 20 / ... A hand-of-cut distinction circuit, HU, HV, HW / ... Hall 
device (rotational frequency sensing element) ] ... A motor, 2 ... Rota, 3 ... Motor Driver, 4a, 4b, 4c 
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